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GYHKLUIOHAJIbHUM CTAH HUPOK 3A FOCTPOTO
MEPOPAJIbHOTIO BIJIUBY HA OPIFAHI3M N-okcup
2, 6-pumeTunnipuauny (IBIHY)

PE3IOME. 3a enausy na opeanizm necmuyudu ma peeyiamopu pocmy pociut (PPP) mooxcymo 8uKIuKamu oOKUCTIO8AIbHULL CIMpEC,
iHmencughixysamu nepexucHe OKUCIeHHs Tiniois, 3MiHIO8aAMU AKMUBHICTb HUZKU (DepMenmis, wo 3a Mpueanoi eKkcnouyii modlice npu-
36eCmu 00 NOPYWEHHS (PYHKYITL PIZHUX OPeaHis i cucmem opeanizmy. ¥ citbcokomy 2ocnodapcmei YKpainu wupoko suKopucmogyoniv-
¢ PPP na ocrosi memunvhux noxionux N-okcuo nipudury, ixwi mexanizmu mokcuuHoi 0ii uje HedoCmamuvo 00CHONCeHl, 30KpeMa
enaug na mopgodynryionanvhuti cman Hupok. Tomy 3°acysanns QyHKYIOHATLHO20 CIMANY HUPOK 3d GNIUGY MEMUTLHUX NOXIOHUX
N-okcuo nipuduny € akmyanoHum 3a60aHHAM 071 PO3POOKU NPOQIIAKMUYHUX 3AX0018, HANPABNIEHUX HA 3ANO0ICAHHA He2AMUBHUX
HACTIOKI8 KCeHODIOMUKI8 0711 300p08 A TH0OUHU.

Mema. Buguumu moppoyHkyionanshuii cman HUPOK 3a 20Cmpo2o NepopaibHO20 GRIUBY HA OP2AHI3M Pe2YIAMOopa pOCmy POCIUH
N-oxcuo 2,6-oumemunnipuouny (Iginy).

Mamepianu ma memoou. J{ocniodicenns npogedero Ha cmamegospinux ujypax- camysx Wistar Han (SPF). N-okcuo 2,6-0umemuini-
puouny (Isin), 99,9 % esodunu nepopanvho, 00HOPaA3060 Y 6u2IANI 800HO20 po3uuny (no 5 meapun 6 epyni) 6 dozax 650 me/ke i 13
Mme/ke, wo eionosioac 1/2 i 1/100 6io JI/[5,. Konmponvna epyna ompumysana oucmunbo8any 600y 6 momy 00 'emi, wo i niodociioui
epynu. Jlocnioxcysany KIiHIYHULL CIMAH MBAPUH, MACy Mina i npupicm macu mina, abconomuy ma 6i0HOCHY MAcy HUPOK, HOKASHUKU,
1o Xapaxmepuzyonms QYHKUIOHATLHULL CIMAH HUPOK, NPOBOOUNU MAKPOCKONIUHE Ma 2icmonoziune 00CIioNCeH s MKAHUH HUPOK.
Pesynomamu. 3a énnugy Isiny 6 003i 650 me/ke Ha 7 000y cnocmepizanoch SHUMNCEHHS Mac miia ma it ipupocmy, abcomomnol Macu
HUPOK, niosuwenns pigus pH ceui. Y 0031 13 me/ke I6in suknuxas nesnaune, ane 8ipocione NiOSUWEHHS 6MICHTY CEHOBUHU 8 CUPOBAMUI
Kposi Ha 1 i 7 000y, cnocmepieanacs meHOeHyis 00 3HUICEHHS 6MICHY CEHOBUHU MA A30My Ced0BuHY 6 cedi Ha 1 000y 00cni0NceHD.
Busieneno mendenyiio 0o 30inbiuenns kuipency kpeamuHiny 6 003i 13 me/ke uepes 117 0i6, ma 6 003i 630 me/ke na 1 0oby docnio-
dHcern. TOKCUKONORIUHO 3HAUYUUX MAKDOCKONIYHUX | 2ICIOL02IYHUX 3MIH MKAHUH HUPOK He 3aIKCo8aHO.

Bucnosxku. Igin 3a 20cmpozo nepopanbHo2o 6naU8Y Ha OPeaHizmM Y MAKCUMATLHO 00CHiOdNceHill 0031 (650 me/ke) uunums 3a2a1bHOMOK-
cuyny 0i10 Ha OPeaHizM UyPI6-CamMyie, Wo NPOSBIAEMbCS SHUMICCHHAM MACU MINa Ma abCOTOMHOL MACU HUPOK, 3MEHWEHHSIM NPUPOC-
my macu mina. 16in y 00CHiOxiceHUx 003ax He CAPUYUHAE MOKCUKONOIUHO 3HAYYWUX NOPYUEHb QVHKYIL HUPOK Y Wypie-camyis.
Hesnaune 30inbuenns cedouni 6 Cuposamyi Kposi npu 30epescenti QyHKYIOHAIbHOT akmUsHOCH HUPOK Moice CeI0UUmu npo nio-
BULeHHsL 00MIHY DLIKA, a MeHOeHYis 00 301IbUuleHHS KIIPEHCY KPeamuHiny - npo iHmercu@ikayiio Kiyoouxkogoi giinempayii 8 HupKax,
cnpamosany Ha cmaoinizayio comeocmasy. Mopgonoziuni 3minu 8 MKAHUHAX HUPOK UYPI6 NEPEBANCHO XAPAKMEPUIVIOMbCA CLAOKUM
abo NOMIpHUM NOBHOKDIB'AM Y KOPMUKOMEOYIAPHIU 30HI MA 8 MO3KOBill PeYOSUH, Wo He € CNeYUQIUHUMU NPOSBAMU MOKCUYHO20
enaugy 16iny, ocKinbku 6razani egpekmu RPOSGIAIOMbCS MAKONC Y KOHMPOTbHIL 2pYni MEapun.

Kniouosi cnosa: pecynsimop pocmy pociun, N-okcuo 2,6-0umemunnipuoury, Mopgho-ghyHKYiOHANbHUI CIAH HUPOK.

O. Vasetska, V. Lisovska
LI Medved's Research Center of Preventive Toxicology, Food and Chemical Safety, Ministry of Health,
Ukraine (State Enterprise), Kyiv, Ukraine

FUNCTIONAL STATE OF KIDNEYS UNDER THE ACUTE ORAL 2.6-dimethylpyridine
N-oxide (IVIN) EXPOSURE TO THE ORGANISM

ABSTRACT. When exposed to the body, pesticides and plant growth regulators (PGRs) can cause oxidative stress, intensify lipid per-
oxidation, change the activity of a number of enzymes, which can lead to disruption of the functions of various organs and systems of
the body under a long-term exposure. In the agricultural practices of Ukraine, PGRs based on methyl derivatives of pyridine N-oxide
are widely applied; the mechanisms of their toxic action have not yet been sufficiently studied, in particular, the effect on the morpho-
functional state of kidneys. Therefore, finding out the functional state of kidneys under the exposure to methyl derivatives of pyridine
N-oxide of is an urgent task for the development of preventive measures aimed at preventing the negative effects of xenobiotics on
human health.

Aim. To study the morphofunctional state of kidneys under acute oral exposure to the plant growth regulator 2.6-Dimethylpyridine N-
oxide (Ivin).
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Materials and Methods. The research was conducted on sexually mature male Wistar Han (SPF) rats. 2.6-Dimethylpyridine N-oxide
(vin), 99.9% was administered orally, at a single dose in the form of an aqueous solution (5 animals in a group) at doses of 650 mg/kg
and 13 mg/kg, which corresponds to 1/2 and 1/100 LDs,. The control group received distilled water at the same volume as the exper-
imental groups. The clinical condition of the animals, body weight and body weight gain, absolute and relative weight of the kidneys,
indicators characterizing the functional state of the kidneys were researched, macroscopic and histological examination of kidney tis-
sues was performed.

The results. Under the exposure to Ivin at a dose of 650 mg/kg on the 7th day a decrease in body weight and weight gain, in the
absolute weight of the kidneys, and an increase in the pH level of urine were observed. At a dose of 13 mg/kg, Ivin caused a slight but
probable increase in the content of urea in the blood serum on the Ist and 7th day, a tendency towards a decrease in the content of
urea and urea nitrogen in the urine has been observed on the Ist day of the research. A tendency towards an increase in creatinine
clearance was registered at a dose of 13 mg/kg after the Ist and 7th days, and at a dose of 630 mg/kg on the st day of the research.
No toxicologically significant macroscopic and histological changes in kidney tissues were registered.

Conclusions. Under the acute oral exposure to the body at the maximum tested dose (650 mg/kg), Ivin has a general toxic effect on
the body of male rats, which is manifested by a decrease in body weight and absolute kidney weight, and a decrease in body weight
gain. Ivin at the investigated doses does not cause toxicologically significant disruptions of kidney functions in male rats. A slight
increase in urea in the blood serum while preserving the functional activity of the kidneys can indicate an increase in protein metab-
olism, and a tendency towards an increase in creatinine clearance indicates an intensification of glomerular filtration in the kidneys
aimed at homeostasis stabilizing. Morphological changes in kidney tissues of rats are mainly characterised by mild or moderate blood
plethora in the corticomedullary zone and in the medulla, which are not specific manifestations of the toxic effect of Ivin, since the
specified effects are also manifested in the control group of animals.

Keywords: plant growth regulator, 2.6-Dimethylpyridine N-oxide, morphofunctional state of kidneys

Introduction. Pollution of the environ-
ment with chemical substances, in particular
with plant protection products, is one of the
causes of anthropogenic disruption of home-
ostasis in living organisms. It is known that
when exposed to mammals, pesticides and
plant growth regulators (PGRs) can cause
oxidative stress, intensify lipid peroxidation,
and change the activity of a number of
enzymes, which, under prolonged exposure,
can lead to disruption of liver, kidney, other
organs and body systems functions [1-4].
Therefore, the study of biological activity
and mechanisms of toxic action of plant pro-
tection products is important for the develop-
ment of preventive measures and prevention
of negative effects for human health.

In the agricultural practices of Ukraine,
PGRs based on methyl derivatives of pyri-
dine N-oxide (Ivin, Poteitin, Tryman-1, etc.)
are widely applied. It was shown [5] that at
subchronic oral exposure (3 months) to Ivin
(2.6-Dimethylpyridine N-oxide) the content
of urea in blood serum and urine, creatinine
and protein in urine increased; Tryman-1 (a
complex of 2-methyl-pyridine N-oxide with
MnCl,) at long-term exposure (6 months)
caused a slight increase in the content of cre-
atinine and urea in urine. However, the
mechanisms of the toxic effect of methyl

Beryn. 3alpyaHeHHS JOBKULIA XIMIYHUMHU
pEYOBHHAMH, 30KpeMa 3ac00aMu 3aXUCTy poc-
JIVH, € OJTHI€I0 3 TPUYWH aHTPOTIOTEHHOTO TTOPY-
HIEHHS TOMEOCTa3y B JKMBUX OpraHizMax.
Bigomo, 110 3a BIJIMBY Ha CCaBI[iB MECTHLIUIH
Ta peryastopu pocty pociuH (PPP) moxyTtsh
BUKJIMKATU OKUCIIOBAJIbHUI CTpec, iIHTeHCU]i-
KyBaTH TIEPEKUCHE OKWCIICHHSI JIMiIiB, 3MiHIO-
BaTH aKTUBHICTh HU3KH (DEPMEHTIB, IO 3a TPH-
BaJIOT €KCIO3MIli MOXKE TPHU3BECTH J0 TOpY-
IIeHHsT QYHKIIH TeYiHKW, HUPOK, 1HIIMX Opra-
HIB 1 cucteM oprasizmy [ 1-4]. Tomy mocmimken-
Hs1 010JI0T1YHOI aKTUBHOCTI Ta MEXaHI13MIB TOK-
CUYHOI JIii 3ac001B 3aXUCTY POCIUH € BaXKIINBH-
MU 711 PO3POOKM MPOQUTAKTHYIHUX 3aXOMdIB 1
3am00iraHHs HEraTUBHUM HACHIIKaM UIS 370-
POB’S JTIOAMHHU.

VY cibCchKOMY TOCTIOAAPCTBI YKpaiHU IMIUPO-
KO BHUKOPHCTOBYIOTbCsI PPP Ha ocHOBI MeTuib-
HUX noxigHux N-okcun mipuauny (IBiH,
[Toreiitun, Tpuman-1 ta in.). [Tokazano [5], mo
3a CyOXpOHIYHOTO MEpOpPajbHOTO BIUIMBY (3
mic) IBiH (N-okcun 2,6-TUMETHITIPUINHY ) TIi-
BHUII[yBaB BMICT CEYOBUHHU B CHPOBATIII KPOBI Ta
cedl, KpeaTUHIHy 1 NpoTeiHy B ceul, Tpuman-1
(kommekc  N-OKCHA-2-METUIMUPIAUHY 3
MnCl,) 3a TpuBaoro BimBy (6 Mic) HE3HAYHO
301IbIIYBaB BMICT KpEaTHHIHY Ta CEYOBHHU B
cedi. Ae MeXaHi3MH TOKCUYHOT i1 METHIIbHUX

noxigHuX N-OKCHI MpPUIUHY 1€ HEAOCTaTHBO
3’sICOBaHI1, 30KpemMa BIUIMB Ha MopdodyHKITio-
HaJIBHUH CTaH HUPOK, 1110 MOTPeOye MOAATBITHX
JIOCITIIDKEHD.
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derivatives of pyridine N-oxide have not yet
been sufficiently elucidated, in particular, the
effect on the morphofunctional state of the
kidneys, which requires further research.
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Meta. BuBuutu mopQodyHKIIOHATBHUI
CTaH HUPOK 32 TOCTPOT0 MEPOPAIBHOTO BILTUBY
Ha OpraHi3M peryiiaropa pocTty pociuH N-
okcus 2,6-qumetminipuauny (IBiny).

Marepiain Tta meroau. Y poOOTI BUKOpH-
crano PPP N-okcun 2,6-a1uMeTUNNIPUIAHY
(Iein), 99,9 % cunre3oBanuii B [HCTHTYTI 610-
opraniunoi ximii Ta Hadroximii HAH Ykpainu
imeni B.IIL. Kyxaps.

JocniukeHHsT  (PYHKLUIOHAJIBHOTO  CTaHy
HUPOK 3a roctporo BuBy PPP IBiny nposese-
HO Ha ctareBo3pinux 30 mrypax-camusx Wistar
Han (SPF) macoro tina 235-255 1, orpumaHux 13
pO3IUIIIHUKA JpiOHUX J1aOOpAaTOPHUX TBAPHUH
JII «HaykoBuil IEHTp NPEBEHTUBHOI TOKCHUKO-
JIoT1i, Xap4oBOi Ta XIMIYHOI O€3NeKH 1MEHI aKa-
nemika JI.I. MenBenss MiHicTepcTBa OXOPOHH
3nopoB'ss Ykpainu» Ta nepeminieHo a0 SPF
BiBapito 31 30epeKEHHSIM CTATyCy TBapHH.

[lypu cioxxrBayiu 30a1aHCOBAHUM TPAHYIIBO-
BaHui KopMm 1324 P BupoOHMIITBA AJBTPOMIH
(Himeuunna) 1 oTpuMyBaiIu J1€10HI30BaHy, 3HE-
3apaxeHy Y®-OMPOMIHEHHSM Ta OUUILEHY 3BO-
POTHUM OCMOCOM, (DUIBTPOBaHY NMUTHY BOIY 3
IJTACTUKOBUX IUISIIOK Yepe3 METaJIeBl HAKOHEY-
Huku ad libitum. [lepionuuHo TPOBOIUBCS MiK-
p0o010JI0TIYHUN KOHTPOJIb BOAM Ta M1JCTEICHOTO
Marepiaiy.

JlociKkeHHs Ha TBapWHAX MPOBEIEHI BiJI-
MNOBIJHO JI0 NPUHLMUIIB OIO€TUKH Ta BUMOT
Komicii 3 mUTaHp €TUKN MEAUYHNUX Ta 010JI0T1Y-
HUX JOCHIKeHb JlepxkaBHOTO Hi,Z[HpI/IeMCTBa
»»HayKoBHil IEHTP MPEBEHTHBHOI TOKCHKOIOTT,
XapyuoBOi Ta XIMIYHOI Oe3neKu IMeHi1 aKa,Z[GMlKa
JLI. MenaBenst MiHicTepcTBa OXOPOHU 3/I0POB’ S
VYkpainu™.

Hocnimxysani o3 IBiny — 650 mr/kr 1 13
Mmr/kr, o Bianosigae 1/2 1 1/100 Bix JIM5,. Bymno
c(hopMOBaHO Tpu rpynu: 1) KOHTPOIb, 2) MiII0C-
Ji/iHa, 110 OTpUMYyBajia mnepopaibHo IBiH y 1031
650 wmr/kr), 3) migmociigHa, M0 OTPpUMYBaJa
nepopalibHO IBiH y 1031 13 Mr/kr. Y KoXxHIH -
JOCHIIHIH TPpyIIi Ta KOHTPOJIBHIM 3HAXOAMIOCH IO
5 TBapuH. [BiH BBOAMIIM OHOPA30BO, IEPOPATILHO
3a JIOIOMOT'OK0 METAJIEBOI0 30H/y Y BUIVISI/II BOJ-
HOro po3urHy. KoHTponbHa rpyma oTpumyBaia
JTUCTUJILOBaHY BOAY B TOMY K 00’€Mi, 10 1 Tij-
nociinai rpynd. O0’eM BBEIEHOTO po3uuHy a0o
Boau He Ouibie 1,0 mii/100 r macu Tina.

JocniukyBaiu KIIHIYHUA CTaH TBapuH,
Macy TiJla 1 MPUPICT MACH TiJIa, AOCONIOTHY Ta
BIJTHOCHY Macy HHPOK, TOKa3HHUKH, 1[0 XapaKTe-
pU3yI0Th (DYHKIIOHAJIILHUN CTaH HUPOK, MPOBO-
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Aim. To study the morphofunctional state
of the kidneys under acute oral exposure to
the plant growth  regulator  2.6-
Dimethylpyridine N-oxide (Ivin).

Materials and methods. For the aim of
the research PGR 2.6-Dimethylpyridine N-
oxide (Ivin), 99.9 % synthesized at “V.P.
Kuhar Institute of Bioorganic Chemistry and
Petrochemistry of the National Academy of
Sciences of Ukraine” was used.

The study of the functional state of the
kidneys under acute exposure to PGR Ivin
was carried out on 30 sexually mature Wistar
Han (SPF) male rats with a body weight of
235-255 g, obtained from a nursery of small
laboratory animals of the L.I. Medved’s
Research Center of Preventive Toxicology,
Food and Chemical Safety, Ministry of
Health, Ukraine (State Enterprise), and trans-
ferred to the SPF vivarium with preservation
of the status of animals.

The animals consumed balanced granulat-
ed feed 1324 P manufactured by Altromin
(Germany) and received deionized, UV-irra-
diated and purified with reverse osmosis fil-
tered drinking water ad libitum. Periodic
microbiological control of water and bedding
material was carried out.

The research on animals was conducted in
accordance with the principles of bioethics
and the requirements of the Commission on
the Ethics of Medical and Biological
Research of the L.I. Medved’s Research
Center of Preventive Toxicology, Food and
Chemical Safety, Ministry of Health,
Ukraine (State Enterprise).

The studied doses of Ivin are 650 mg/kg
and 13 mg/kg, which corresponds to 1/2 and
1/100 LDs,. Three groups were formed: 1)
control, 2) experimental subject to receiving
Ivin orally at a dose of 650 mg/kg), 3) exper-
imental subject to receiving Ivin orally at a
dose of 13 mg/kg. There were five animals in
each experimental group and in the control
group. Ivin was administered once, orally
with the help of a metal probe in the form of
an aqueous solution. The control group
received distilled water at the same volume
as the experimental groups. The volume of
injected solution or water was not more than
1.0 ml/100 g of body weight.

The clinical condition of the animals, body
weight and body weight gain, absolute and rel-
ative weight of the kidneys, indicators charac-
terizing the functional state of the kidneys
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JIWJTA MaKpPOCKOITIYHE Ta TiCTOJOTIYHE JOCIiI-
’KEHHSI TKAHUH HHUPOK.

Macy Tina TBapuH BUMiproBaln Oe3mocepe]-
HBO MEPEJl MIOYATKOM TEPIIOTO BBEACHHS Ha 1-y
Ta 7-y 100y, MPUPICT MacH TiJia pO3paxoByBalu
Ha 7-y 100y. llonenHo aBidi Ha JCHb IPOBOIH-
JU KJIIHIYHE CIIOCTEPE)KEHHS 3a CTaHOM Ta
TMOBEIIHKOIO TBapHH. Pesynsrarn 3araabHOrO
KJIIIHIYHOTO OOCTE)KEHHsI, 3MIHM Macu Tija Ta ii
IpUPOCTY, aOCOMIOTHY Ta BIIHOCHY Macy HHUPOK
BUKOPHCTOBYBAIU SIK TMOKAa3HUKU 3arajbHOTOK-
CHYHOTO BIUIMBY JOCIIKYBaHOI pEUOBHHH.

Jlns 30upanHs 1000BOi cewi TBapWHaM 3a
JIOTIOMOTOI0 METAJIEBOTO 30H/a /IO IILTYHKa BBOJH-
71 10 5 MJI MUTHOI BOIM (BOJHE HABAaHTAKEHHS).
TBapuH moMiImanu B OKpeMi MeTabOoJIuHI KIIITKH
Ha 24 romuau. JIoOOBy cedy 30upanm B MipHi
MOCYIMHU, IEHTPH(YTyBaan npoTaroM 15 XB npu
1500 06/xB Ha meHTpHUdy3i Elmi CM - 6M.

Jnst GiOXIMIYHHX JOCIIZKEHb KPOB 3a0Hpa-
JM 31 CTErHOBOi BEHM MicCIs ceiallii ByIJIeKuc-
auM TazoM. KpoB mBuako 30upaiu B LEHTpPU-
byxHi mpobipku. [ OTpUMaHHS CHPOBATKU
KpOB HEHTpU(yTryBaiu Ha meHTpudy3i Elmi
CM - 6M mpotsrom 10 xsumun rpu 3000 00/xB.

Jns OLiHKY QYHKIIOHANBEHOTO CTAHY HUPOK
yepe3 1 1 7 o106 BU3HA4YaIM BMICT CEYOBUHU Ta
KpeaTHuHiHy B CUPOBATIIi KPOBi, BMICT KpeaTHHi-
HY, CEYOBUHH ¥ a30Ty CEYOBMHH B ceui, J00O-
Bl miype3, pH, muTtoMy Macy cedi Ta BMICT
MPOTEIHY B Ceui.

JocmimkeHns moka3HuUKiB cedi (pH, mutomoi
MacH) MPOBOAMIM Ha aHamizaropi cedi Conver-
gus Urostar 100 3 BiAMOBIAHUMH TECTOBUMH
cMyXKamH. bBioXiMiuHI TIOKa3HMKH B c€4i Ta
CHpOBATIli KpPOBI  BU3HAYalM 3a JIOTIOMOTOIO
HaOopiB peaktuBiB «®DimiciT-/liarHOCTHKAY
(Ykpaina) Ha cneKTpoq)OTOMeTpl Helios Thermo.

PospaxoByBaii BMICT KpeaTHHiHy Ta poTei-
HY B 100OBI cedi 32 peKOMEHI0BaHIMHU METO/1a-
MU B TOKcuKojorii. IIIBuAKICTE KITyOOYKOBOI
GbinbTpallii OIIHIOBAJIN 32 KIIIPEHCOM €HIO0TeHHO-
ro KpeaTuHiHy, SKUH MIUPOKO BUKOPUCTOBYETHCS
B EKCIIEPUMEHTAIbHIM TOKCHKOJIOTIi B SKOCTI
ONITUMAJILHOTO Mapkepa (PpyHKIIT HUpOK [6, 7].

KiipeHc kpearnHiHy po3paxoByBaiu 3a (hop-
MYJOIO:

Knipenc = U x V/S, ne

U — KoHIEHTpalis KpeaTuHiIHy B cedi,
MKMOJIB/TI;

V — 00’eM ceui 100., MII/XB;

S — KOHIIEHTpaIlisi KpeaTHHIHy B CHpPOBATIII
KpPOBi, MKMOJIB/JI.
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were researched, macroscopic and histological
examination of kidney tissues was performed.

The body weight of the animals was
measured immediately before the start of the
first administration on the 1st and 7th day,
the body weight gain was calculated on the
7th day. Clinical observation of the condition
and behaviour of the animals was carried out
twice a day. The results of a general clinical
examination, changes in body weight and its
gain, absolute and relative weight of the kid-
neys were used as indicators of the general
toxic effect of the investigated substance.

To collect daily urine, 5 ml of drinking
water (water load) was injected into the
stomach of the animals using a metal probe.
Animals were placed in separate metabolic
cages for 24 hours. Daily urine was collected
in measuring vessels, centrifuged for 15 min
at 1500 rpm in a centrifuge Elmi CM - 6M.

For biochemical studies, blood was taken
from the femoral vein after sedation with car-
bon dioxide. Blood was quickly collected in
centrifuge tubes. To obtain serum, the blood
was centrifuged on an Elmi CM - 6M cen-
trifuge for 10 minutes at 3000 rpm.

To assess the functional state of the kidneys
after days one and seven, the content of urea
and creatinine in blood serum, the content of
creatinine, urea and urea nitrogen in urine,
daily diuresis, pH, specific gravity of urine
and protein content in urine were determined.

The study of urine parameters (pH, specif-
ic gravity) was carried out on a Convergus
Urostar 100 urine analyser with appropriate
test strips. Biochemical indicators in urine
and blood serum were determined with
Filicit-Diagnostics reagent kits (Ukraine) on
a Helios Thermo spectrophotometer.

The content of creatinine and protein in
daily urine was calculated according to the
recommended methods in toxicology. The
glomerular filtration speed was estimated by
the clearance of endogenous creatinine, which
is widely used in experimental toxicology as
an optimal marker of kidney function [6, 7].

Creatinine clearance was calculated
according to the formula:

Clearance = U x V/S, where

U — concentration of creatinine in urine,
umol/l;

V — daily volume of urine, ml/min;

S — concentration of creatinine in blood
serum, pumol/I.
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Makpo- 1 MIKpOCKOITIYHI JOCTI)KEHHS TKa-
HUH HHPOK TPOBOIMIH Ha I-y 1 7-y moOy. Jns
TICTOJIOTIYHUX JTOCIIIIKCHb 31)161/1pam/1 3pa3Ku
TKaHUH HHUPOK y 5 IIypiB-CaMIiB i3 KOXHOI
rpynu. 3pa3ku ¢ikcyBann y 10 % HelTpanbHO-
My (opmartiHi, 3HEBOIHIOBAIA B Oarapei crmp-
TIB 3pOCTal0Y0i KOHIIGHTpAIlii Ta 3ajJUBaHd B
napadiHoBi OJOKH. 3a JOMOMOTOI0 MIKPOTOMY
Microm HM 325 poOuiu 3pi3u 3aBTOBLIKH 5—7
MkM. [lemmapadinoBani 3pi3u 3a0apBiIrOBaln 3a
CTaHJAPTHOI METOAMKOI0 TEeMaTOKCHUIIHOM Ta
eo3uHOM (I'&E) 3araJibHONpUUHATUMH B MOp-
GboJoTiYHNX JOCHIKEHHSAX MeTojgamu [8].
MiKpOCKOIIiIO TICTOJIOTIYHUX TMpenapariB Mmpo-
BOMJIM 34 JIOIIOMOIOI0 CBITIIOONITHYHOTO MiK-
pockorta OPTON Axioskop (West Germany).
dorodikcamniro TPOBOAUIA 32 JOTOMOTOIO
ugposoi kamepu Canon EOS 1000D (Japan).

OTtpumani gari 00po0IEHO 3 BAKOPUCTAHHIM
CTaHJAPTHOTO TAaKeTy MporpamMHoro 3abesrme-
yeHHss Microsoft® Office Excell 2010 Biamo-
BIJIHO JIO CTATUCTUYHUX METOJIIB Y MEIUKO-010-
JOTIYHUX NTOCTIDKEHHSIX. BusHauanm cepemnHe
3HaueHHs (M) BuOipku (n), cepeHe KBaapaTud-
HE BIAXWIEHHS (M), IMOBIpHICTh OMUJIKH (P),
KpI/ITepH/I Cr’ronenTa (t). Pe3ynbraTtu BBaxaiu
Biporizaumu npu p < 0,05.

Pe3ysabraTu Ta iXxHE 00roBOpeHHs. 32 OJJHO-
pa3oBOTO MEpPOPaIbHOIO BIUIMBY [BIHY B
JOCIIHKEHNX J03aX KIIHIYHUX CHUMIITOMIB
IHTOKCHKAIIIT Ta 3aruodei myplB HE CHOCTeplra-
nock. [loBeninka migaoCTiAHUX TBAPUH HE BiJl-
pi3HsJIACh B KOHTpOJd0. BoHu oxoue croxu-
BaJM KOpM 1 Boay. 3a BIUMBY IBiHY B /1031
650 mr/kr Ha 7 100y CrOCTepiranoch 3HIKEHHS
MacH Tina mrypiB Ha 8,87 % (P > 0,05), npupict
MacH Tila B el nepioj A0CIIHKEeHb, 110 B1JIHO-
IICHHIO 70 KOHTPOJIO, BIPOTITHO 3HUKYBaBCS
Ha 117 % (tabn. 1). SIBHUX 3MiH Macu Tina i
MPUPOCTY MAacCH TiJIa B HIYpPiB, SKi OTPUMYBAIH
IBiH y 1031 13 MI/KT, HE BUSIBJICHO.

3a BruBy IBiHY B 1031 650 MI/KT BipOrigHO
3HWKYyBajlach a0OcomioTHa maca HUpOK. Ha
7-y noby na 12,42 %, BinmHOCHAa Maca HUPOK
Oyrna Ha piBHI KOHTPOJIIO. Y MeHIii 1031 [BiH He
BUKJIMKAB 3MiH SIK a0COIIOTHOI, TaK 1 BIJTHOCHOI
Macu HHUpOK. BusiBieni edekrtu cBig4arh, M0
IBiH y BHUCOKIil 1031 YMHUTH 3arajJbHOTOKCUYHY
JII0, OCKUIBKHM 3MIH BIJIHOCHOI Macu HUPOK HE
BHUSIBJICHO, TO 3HWXEHHS aOCOJMIOTHOI Macw
HUPOK MOXKHA TIOSICHUTH 3HW)KCHHSM MacH Tijia
TBapHH y 1€l Mepioz.

TOXICOLOGY OF PESTICIDES
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Macro and microscopic studies of kidney
tissues were performed on the 1st and the 7th
day. For histological studies, kidney tissue
samples were taken from five male rats from
each group. The samples were fixed in 10 %
neutral formalin, dehydrated in a battery of
alcohols of increasing concentration and
embedded in paraffin blocks. Sections with a
thickness of 5-7 um were made using a
Microm HM 325 microtome. Deparaffinised
sections were stained with haematoxylin and
eosin (H&E) according to generally accepted
in morphological studies methods [8].
Microscopy of histological preparations was
performed using an OPTON Axioskop (West
Germany) optical microscope. Photographs
were taken using a Canon EOS 1000D
(Japan) digital camera.

The obtained data were processed using
the standard Microsoft ® Office Excel 2010
software package in accordance with statisti-
cal methods in medical and biological
research. The mean value (M) of the sample
(n), square deviation of the mean (m), error
probability (p), Student’s t-test criterion were
determined. The results were considered reli-
able at p <0.05.

Results and their discussion. Clinical
symptoms of intoxication and death of rats
were not observed after a single oral expo-
sure to Ivin at the tested doses. The behav-
iour of the experimental animals did not dif-
fer from the control. Animals willingly con-
sumed feed and water. Under the exposure to
Ivin at a dose of 650 mg/kg on the 7th day a
decrease in the body weight of rats by 8.87 %
(P> 0.05) was observed, the weight gain dur-
ing this period of the research, in relation to
the control, probably decreased by 117 %
(Table 1). There were no obvious changes in
body weight and body weight gain in rats
treated with Ivin at a dose of 13 mg / kg.

Under the exposure to Ivin at a dose of 650
mg/kg, the absolute weight of the kidneys
probably decreased — on the 7th day by 12.42
%; the relative weight of the kidneys was at
the control level. At a lower dose, Ivin did not
cause changes in both absolute and relative
kidney mass. The revealed effects show that
Ivin at a high dose has a general toxic effect,
since no changes in the relative weight of the
kidneys were registered, the decrease in the
absolute weight of the kidneys can be
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Tabmn 1
Maca Tij1a i HHPOK 32 OZHOPA30BOI0 NMEPOPAJILHOT0 BILINBY IBiHYy
HA OpraHism mypis-camuis (n=5)
Table 1
Body and kidney weight after a single oral exposure to Ivin on the body of male rats (n=15)
H / Kid
Crpoku gocaia- Maca Moupicr Mach HprR A n.eys
Jlo3a, MI/kr / | iKeHb, 1002 / Tina, r/ Til; apr / Bod Abcomorna Bm“"f)ﬂa
Dose, mg/kg | Research peri- Body wei ,h ¢ oain y maca, r / Maca, _/" /
ods, days weight, g ght gain, g Absolute Relative
mass, g mass, %
KowTpors / 1 245,20 £ 3,31 H/B / n/d 1,63 + 0,05 0,66 £ 0,02
Control 7 243,60 9,50 | 24,80 +2,52 1,61 + 0,06 0,66 + 0,02
1 247,40 + 3,47 u/B / n/d 1,76 + 0,03 0,71 + 0,01
650
7 222,00 +2,83 | -4,40 + 1,94* 1,41 + 0,05%* 0,63 + 0,02
1 246,80 +2,82 u/B / n/d 1,65+ 0,05 0,67 £0,02
13
7 249,00 + 4,48 26,20 + 2,75 1,55+ 0,08 0,62 £ 0,02

Tpumimra: n — Kinokicms meapun y epyni, /6 — ne susnauanu, * — P < 0,05.
Note: n — the number of animals in the group, n/d — not determined; * — P < 0.05.

VY3aranbHeH1 JaHl MOKa3HHKIB (YHKIIIO-
HaJBHOIO CTaHy HUPOK HaBEJIEHO B Ta0I. 2.

Sx BunHO 3 Tabn. 2, 3a BIUMBY IBiHY B
71031 650 MI/Kr BIpOTIAHUX TOKCHUKOJIOTIYHO
3HAYYLIMX 3MIH JOCIIPKEHUX MOKa3HUKIB HE
BUSBIICHO, 32 BUHATKOM IIJIBULIICHHS HA 7-y
no0y nociimkeHb BenuuuHu pH ceul Ha
13,04 %. ¥ ueit nepioz crocrepirajiach Te€H-
JIeHIIIsT 10 3HWXKeHHs aiype3y Ha 24,30 %.
[Hmm mocmimkeni mokasHUKKU Oyfau Ha PiBHI
KOHTPOITIO.

IBiH y 1031 13 MI/KT BUKJIMKaB HE3HAYHE,
ajie BIpOT1HE I1JIBUILIEHHS BMICTY CEUOBUHU
B CHpOBarLi KpoBi Ha 1-y 1 7-y 100y Ha 9,60 %
1 12,7 % B1amoBI1AHO, BMICT CEYOBHHH B CeUl
HE PI3HMBCS BiJl KOHTPOJIIO, ajie crocTepira-
Jach TEHJCHIIISI A0 3HM)KEHHS BMICTY CEYO-
BUHU B C€Yl Ta a30Ty CEUOBMHU B Ce€dl JI0
38,84 % na 1-y 100y 1ocCiiIKeHb.

3a BmuBYy 000X 103 IBiHY muToma maca
cedl Ta BMICT MPOTEiHy B cevl Ha 1-y 1 7-y 100y
JOCTIIKEHb HE BIAPI3HSUIUCH BiJl KOHTPOJIO.
Lle 3acBinuye, 110 IBIH HE OPYIIyE KOHIIEHT-
parliiiny Ta QuIbTpaliiHy QyHKLIT HUPOK.

BMicT kpeatrHiHy B cCUpOBaTL KPOBI Ta cedl
OyB Ha piBHI KOHTpoJ0. KitipeHe kpearuHiHy 3a
BIUMBY IBiHY B f03ax 630 mr/kr 1 13 mMr/kr He
3MIHIOBABCSl, aJIe CIOCTEpIranach TeHIACHLS 10
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explained by the decrease in the body weight of
the animals during this period.

Generalized data on indicators of the func-
tional state of the kidneys are given in Table 2.

As can be seen from the Table 2, under the
exposure to Ivin at a dose of 650 mg/kg, no likely
toxicologically significant changes in the studied
indicators were found, except for an increase in
the urine pH value by 13.04 % on the 7th day of
the research. During this period, a tendency
towards a decrease in diuresis by 24.30 % was
observed. Other investigated indicators were at
the control level.

Ivin at a dose of 13 mg/kg caused a slight but
significant increase in the content of urea in the
blood serum on the 1st and 7th day by 9.60 %
and 12.7 %, respectively, the content of urea in
the urine did not differ from the control, but a
tendency towards a decrease in the urea in urine
and urea nitrogen in urine content was observed
up to 38.84% on the 1st day of the research.

Under the exposure to both doses of Ivin, the
specific weight of urine and the content of pro-
tein in urine on the 1st and 7th day of the
research did not differ from the control. This
proves that Ivin does not disrupt the concentra-
tion and filtration functions of the kidneys.

Creatinine content in blood serum and urine
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Tabmur 2
IMoka3zunkn PyHKIIOHAILHOTO CTAHY HUPOK IIYPiB-caMIliB 32 OTHOPA30BOT0
NnepopajbHOro BIIUBY IBiHy Ha opranizm (n=5)
Table 2
Indicators of the functional state of the kidneys of male rats after
a single oral exposure to Ivin on the body (n=15)
Crpoknu Jlo3a, mr/kr
IMoka3zuukm / Indexes AOCTIGKeHHS
(n06a) / Study Konrpous / 650 3
period (days) Control
Tliypes, i / 1 23,24 £4,51 24,72 £3,27 25,68 £ 3,77
Diuresis, ml 7 16,8 + 1,49 12,72 + 0,98 18,72 + 1,66
pH, ym. o1, / 1 7,00 = 0,00 6,80 = 0,12 7,00 £+ 0,00
PH, level 7 6,90 + 0,10 7,80 + 0,20* 7,20 = 0,20
ITuToma maca, 1 1,006 £+ 0,002 1,003 £ 0,002 1,007 £ 0,002
yM. of1. / Specific
gravity, level 7 1,005 £ 0,003 1,002 £+ 0,001 1,000 £ 0,000
CeuoBuHa B ceui, 1 163,01 + 27,56 149,84 + 20,76 99,69 + 12,98
MMoub/it / Urea
in urine, mmol/l 7 152,14 + 26,26 177,78 + 28,27 157,27 £ 25,30
Ceuosuna B CK, 1 9,25+ 0,48 10,14 + 0,52 11,36 £ 0,38*
Mmmous/a / Urea in BS,
mmol/l 7 9,64 + 0,56 10,86 + 0,42 11,68 + 0,39*
A30T ce4oBHHH B cedi, 1 76,12 + 12,87 69,98 £ 9,69 46,55 £ 6,06
MmoJiw/11 / Urea nitrogen|
in urine, mmol/l 7 71,05 £12,26 83,02 + 13,20 73,44 £ 11,81
Kpearusin y ceu, 1 2323.,57 £ 360,90 | 2403,54 + 121,75 | 2630,12 + 464,30
MKMoJe/71 / Creatinine
in urine, pmol/l 7 2660,84 £105,63 2861,03 £552,21 2969,46 + 303,60
Kpearuuin y CK, 1 134,80 £ 1,76 130,04 £ 3,22 135,60 + 3,75
MKMOJI/J1 / Creatinine
in BS, umol/l 7 109,84 + 4,48 109,92 + 3,68 110,36 + 0,83
Buict kpearuniny B | 5,57 + 0,53 676 £ 1,10 7.07 + 0,68
o0oBIM ceul, MT /
Creatinine content in
daily urine, mg 7 5,01 +0,37 431+ 0,99 6,20 + 0,64
Krtipenc kpearumimy / 1 0,255 £ 0,025 0,322 £ 0,053 0,316 £ 0,027
Creatinine clearance 7 0,282 + 0,025 0,247 + 0,058 0,345 + 0,031
3aranbHUi IPOTEIH y 1 3,70 £ 0,62 3,16 £ 0,43 4,45+ 0,79
ceui, r/n / Total protein
in urine, g/l 7 3,39+0,15 2,58 +£ 0,40 2,66 + 0,54
3aranbHUi IPOTEIH y 1 0,08 +£ 0,011 0,07 + 0,007 0,11 £0,010
ceui, /100y / Total
7 0,06 + 0,007 0,04 + 0,007 0,05 + 0,007

protein in urine, g/day

Ipumimra: n — xkinoxicmoe meapun y epyni; CK — cuposamka kposi; * — P < 0,05.
Note: n — the number of animals in the group,; BS — blood serum, * — P < 0.05.
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30UTBIIEHHS. KIIIPEHCY KpeaTHHIHYy B 031
13 mr/kr gepe3 1 1 7 nmi6 Ha 23,86 % i
22,18 % BigmoBiaHO, Ta B 1031 630 MI/KT Ha
1-y no6y Ha 26,30 %. OTxe, MOXHa BBaXKa-
TH, 110 HMIBUJKICTh KITyOOYKOBOi (ibTpartii
KpEaTHHIHY HE MOPYIICHO.

OTpumaHi pe3yJIbTaT JT0CTiKEHb CBiJI-
4yaTh, MO [BIH y AOCHIIKEHHUX [103aX HE
CIIPUYMHSIE TOKCUKOJIOTIUHO 3HAUyIINX
nopyimieHb (YHKIIH HHPOK Yy NIypiB-caM-
1iB. 30UTBIIICHHS CEUYOBHMHU B CHPOBATII
KpoBi mpu 30epekeHHl (yHKIIIOHAIBHOI
aKTUBHOCTI HUPOK MOXKE BIJOOpaskaTH ITiJI-
BUIIICHHS OOMiHY OiJ1Ka, 10 € CIIBCTaBHUM
13 pe3ysbTaTaMu 3a CyOXpOHIYHOTO BIUIUBY
IBiny Ha opranizm mypiB [5]. BomHouac,
TEHJICHITIS 10 301IBIICHHS KIIPEHCY Kpea-
TUHIHY MOXe OyTH IOB’si3aHa 3 THMYaco-
BOIO IHTEHCHU(}IKaIi€I0 KIyOOUKOBOI (PiIBT-
parlii B HUpKax, CIpsSMOBAaHOIO Ha CTaO1Ji-
3allil0 TOMEOCTa3y.

MakpoCKOmiYHMX 3MiH HHPOK HE
BUSIBIICHO. 3a JaHMMH TiCTOJOTI4HOIO
JochikeHHs: Ha l-y 100y eKCrepuMeHTy
(puc.1) y KOHTPOJIbHIN rpyni TBAPUH Y 4/5
LLypiB y KOPTHKO-MEYIIAPHii 30Hi criocTe-
pirajgoch cinabko BHPa(eHe audy3Ho-oce-
peKoBe IOBHOKDIB'A MEPHTYOYTAPHIX
KamiIApiB 1 CTOHIICHHS EMiTelNilo B OKpe-
MUX KaHaJbIsX, B 1/5 TBapuH nimdo-neii-
KOLUTapHHUIA MiKpoiH(binLTpaT VY Mo3KkoBiit
pedoBuHi B 4/5 myplB — cnabko/ HOMlpHO
BUpa)X€HE MOBHOKPIB’S 1 HEpiBHOMipHE

Kontporns.
HepiBHoMipHO po3unpeHi
30ipHI IPOTOKH 3 €03UHODLITb-
HUM BMICTOM Y TIPOCBITI,
cocouok / Control.
Irregularly dilated collecting
ducts with eosinophilic
content in the lumen, papillae.

TOXICOLOGY OF PESTICIDES

IBin, mo3a 650 mr/kr. TyOymsapHa

JlereHepaltis, KaHaJblli 3 BaKyoJIi-

30BaHnMH 0a30(}inbHIME HEDPO-
[IUTaMH, KOPTUKaJbHA 30HA /
Ivin, dose 650 mg/kg. Tubular

degeneration, tubules with vacuo-
lated basophilic nephrocytes,

cortical zone

was at the control level. Creatinine clearance
under the exposure to Ivin in doses of 630 mg/kg
and 13 mg/kg did not change, but there was a ten-
dency towards an increase in creatinine clearance
at a dose of 13 mg/kg on the 1st and 7th days by
23.86 % and 22.18 %, respectively, and at a dose
of 630 mg/kg on the 1st day by 26.30 %. There-
fore, it can be assumed that the rate of glomerular
filtration of creatinine is not disturbed.

The obtained research results indicate that
Ivin at the studied doses does not cause toxico-
logically significant disruptions of kidney func-
tions in male rats. An increase in urea in the
blood serum while preserving the functional
activity of the kidneys may reflect an increase in
protein metabolism, which is comparable to the
results of subchronic exposure to Ivin of the body
of rats [5]. At the same time, the tendency
towards an increase in creatinine clearance may
be associated with a temporary intensification of
glomerular filtration in the kidneys aimed at
homeostasis stabilizing.

No macroscopic changes in the kidneys were
found. According to the data of the histological
examination on the 1st day of the experiment
(Fig. 1), in the control group of animals, in 4 out
of 5 rats in the corticomedullary zone there was a
weakly pronounced diffuse focal blood plethora of
peritubular capillaries and thinning of the epitheli-
um in some tubules; in 1 out of 5 animals — lym-
pho-leukocyte micro infiltrate. In the medulla of
4 out of 5 rats — weakly/moderately pronounced
blood plethora and uneven moderately pro-

IBiH, mo3a 13 Mr/kr.
CTOHIIICHHS eTITEeIif0, KOPTHKO-
MeTyasipHa 30Ha /

Ivin, dose 13 mg/kg.
Thinning of the epithelium,
corticomedullary zone.

Puc. 1. T'icrosnoris HupoK mypiB-camuiB Ha 1-y 100y micyist nepopansHoro BiuBy IBiny (I'&E. x 100).

Fig. 1. Histology of the kidneys of male rats, 1 day after oral exposure to Ivin (H&E. x 100).
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MOMIPHO BUPAKEHE PO3IIUPEHHS 301pHUX TPO-
TOKIB 3 HE3HAYHOIO KUIBKICTIO MHUCTOTO €03U-
HO(UIHHOTO BMICTY B OKpeMHUX 3 HUX; B 1/5 TBa-
PHH - MOOJIMHOKI JE€CKBAaMOBAH1 €MiTEIOIUTH.

VY 1031 650 mr/kr B 1/5 1mypiB y KOpTUKaIb-
Hi{ 30H1 BUSIBJICHO JET€HEPATUBHI 3MIHU OKpe-
MUX KaHaJbI[IB, L0 XapaKTEPU3YIOTbCS BaKyo-
mizartiero Ta 6a3odiTiero MUTOIIa3Mu HePOIH-
TiB. Y KOPTUKO-MEIYJSIpHIN 30H1 B 4/5 TBapuH
ci1a0Ko BUpaKeHE AU(PY3HO-OCEPEIKOBE MOBHO-
KpiB'st NEpUTYOYISIPHUX KanIspiB, y 2/5 mrypis
- CTOHIICHHSI €MITENI0 B OKPEMUX KaHAJbIIX.
VY Mo3KoBiif peyoBuH1 B 4/5 TBapuH cialOko
BHUPa)XEHE IOBHOKPIB’SI; Y OKpeMHX 301pHUX
MPOTOKAX Mi3epHa KUIbKICTh MHUCTOTO €03UHO-
(b1IbHOTO BMICTY.

VY no3i 13 mMr/kr y 2/5 TBapuH y KOpTHUKaJb-
Hii 30HI TaKOXK BUSIBJICHO JIET€HEPATHUBHI 3MIHU
MOOJMHOKUX KaHaNbIB. Y 5/5 TBapUH y KOPTH-
KO-MEAYISIPHIA 30HI — TIOMIPHO BHUpPa)KE€HE
nu(y3HO-0CEpEeIKOBE MOBHOKPIB'S 1eputTyOy-
JSIPHUX KalIspiB; B OKPEMHUX KaHAJIBLSAX CTOH-
HIEHHSI €NITeNI0 Ta OKpPeMi pereHepaTopHi
Tsk1. Mo3koBa pedoBrHa 06€3 0COOIMBOCTEN.

Ha 7-y no0y excnepumeHTy (puc. 2) B KOHT-
poJibHIM Tpyni B 3/5 TBapUH y KOPTUKO-METY-
JISIPHIN 30H1 CIIOCTEPIrajioch CJIabKO BUpa)KEHE
nu(y3HO-0CEpEIKOBE MOBHOKPIB'S MepUutyOy-
JSPHUX KaIllIspiB; OKPeMi pereHepaTopHi TSKI.
B 1/5 TBapuH — CTOHIIEHHS €MITENII0 B OKpe-
MUX KaHaJlbLAX. Y MO3KOBiM peyoBuHi B 1/5
IIypiB BUSIBICHO CJIa0KO BHUpPa)X€HE TIOBHO-

X

Kontpois.

3MiHa reMOJIMHAMIKH, TOMiPHO
BUpaxeHe AU(Y3HO-0CEPEIKOBE
MTOBHOKPIB'A KaniJIsipiB, KOPTUKO-

MenynsapHa 30Ha / Control.

Changes in hemodynamics, mod-
erately pronounced diffuse-focal

capillary blood plethora, corti-

comedullary zone.

TOXICOLOGY OF PESTICIDES

; I_.J_"Jr_.k;- : .
IBin, go3a 650 Mr/kr.
Hexpo3 noonuHoKnx
He(pOLUTIB, KOPTUKaJIbHA 30HA /
Ivin, dose 650 mg/kg.
Necrosis of single nephrocytes,

cortical zone.

nounced dilation of the collecting ducts with a
small amount of foamy eosinophilic content in
some of them; in 1 out of 5 animals — single
desquamated epitheliocytes.

At a dose of 650 mg/kg, 1 out of 5 of rats
showed degenerative changes in individual
tubules in the cortical zone, characterized by
vacuolization and basophilia of the cyto-
plasm of nephrocytes. In the corti-
comedullary zone in 4 out of 5 animals there
was a weakly pronounced diffuse focal blood
plethora of peritubular capillaries, in 2 out of
5 rats there was thinning of the epithelium in
individual tubules. In the medulla of 4 out of
5 animals — weakly expressed blood pletho-
ra; in individual collecting ducts — an
insignificant amount of foamy eosinophilic
content.

At a dose of 13 mg/kg in 2 out of 5 ani-
mals, degenerative changes of individual
tubules were also found in the cortical zone.
In 5 out of 5 animals, in the corticomedullary
zone, there was a moderately expressed dif-
fuse-focal blood plethora of peritubular cap-
illaries; thinning of the epithelium and indi-
vidual regenerative beams in some tubules.
Medulla — without peculiarities.

On the 7th day of the experiment (Fig. 2)
in the control group, in 3 out of 5 animals a
weakly pronounced diffuse focal blood
plethora of the peritubular capillaries was
observed in the corticomedullary zone; with

IBiH, mo3a 13 Mr/kr.
[epuBackynsipHuii aimdo-
JeKouuTapHui iHQIIBTpar,
KOpPTHKaJbHA 30HA /

Ivin, dose 13 mg/kg.
Perivascular lympho-leukocyte

infiltrate, cortical zone.

Puc. 2. I'icronorist HUpOK IIypiB-camIliB Ha 7-y moOy micis nepopanbaoro BiomuBy [Biny (I'&E. x 100).

Fig. 2. Histology of the kidneys of male rats on the 7th day after oral exposure to Ivin (H&E. x 100).
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KpIiB’sl; B OKpEeMHUX 30IpHUX MPOTOKAX Mi3ep-
Ha KUIBKICTh IMHUCTOTO €03WHO(PIIHBHOTO
BMICTY.

Y no3i 650 mr/kr B 1/5 mrypiB y KopTH-
KaJbHIN 30HI B OKPEMHUX KaHAJBIISIX BHSBIIC-
HO HEKpO3 MOOTUHOKUX HeQpOouuTiB. Y KOp-
THUKO-MEYJISIpHINA 30HI B 4/5 TBapUH CIOCTe-
piranocsi crabKko BUpakeHe AudysHo-ocepes-
KOBE IIOBHOKPIB's TEPHTYOY/ISPHHUX Karlijisi-
PiB; CTOHILICHHS CIITENiI0 B OKPEMUX KaHaIb-
I51X; TIOOJJMHOKI pEreHepaTopHi TsKi. Y MO03-
KOBill pe4oBHHI y 2/5 mrypiB — ciabko BUpa-
JKCHE TIOBHOKDIB’sl; IOMIPHO BHDAkKCHE
HEPIBHOMIPHE PO3IIMPCHHS 36lpHI/IX pOTO-
KiB, B OKPEMHUX 3 HUX HIHACTHH €O3HHOPIITB-
HUIA BMICT.

VY no3i 13 mr/kr B 1/5 mypiB Big3Hauanacs
NePUBACKYIIIpHA aimpo-neiikonuTapHa
iHOIBTpamis. Y KOPTUKO-MEAYJISApHIA 30HI B
yCiX TBapWH BUSBJICHO CIIA0KO BUPAXKCHE
mu(y3HO-0CEPEIKOBE TIOBHOKPIB'S IIEPUTYOY-
JSPHHUX KamuIapiB; y 2/5 TBapUH — CTOHIIICH-
HS CTITEII0 B OKPEMUX KaHAJBIAX, Yy ONHI€T
— 3 PO3LIMPEHHSM KaHAJbIIIB; OKPEMi pereHe-
paropHi Tsoki. Y MO3KOBiii pedoBuHi y 2/5
TBapUH CIIOCTEPIralioch ciIabKo BUPaKCHE
MOBHOKDIB’sl, e y 2/5 TBapUH — IMOMIpPHO
BHUPaXCHE HepiBHOMipHe po3mmpeHHs 30ip-
HUX TPOTOKIB, B OKPEMHUX 3 HHX — JICCKBAMO-
BaHi MOOMHOKI EMITETIOHTH.

V3araipHIOYN PE3yNIbTaTH TiCTOIOTTYHIX
JOCHIKeHb, MOJKHA 3pOOUTH BHCHOBOK, IO
BUSBIICHI 3MiHM B TKaHUHI HUPOK SIK y KOHT-
POTBHIH rpyni TakK 1 3a BIUTUBY IBiHY B 103ax
650 wmr/xr 1 13 wmr/kr XapaKTepU3yIOThCs
C1a0KO/IIOMIPHO BUPAKCHUMH TeMOMHAMIY-
HUMH TOPYIICHHSIMH B KOPTHKO-MEIYJISIPHIN
30HI Ta B MO3KOBii peuoBuHi. Oxpemi onuca-
Hi TICTOJIOTIYHI 3HaXimKu (ocepenku JTiM§o-
JNCHKOUMTAPHOT  iH(LIBTPALT, PO3MIMPEHHS
36lpHI/IX NMPOTOKIB | MIHUCTHIA CO3UHO(IIB-
HUI BMICT Ta/ab0 JeCKBaAMOBaHI MOOTUHOKI
CMITeNIONUTH B HHUX) MOXYTh BBa)XKATUCh
CIIOHTaHHMMH, OCKUIBKH HE 3aJIe)alld BiJ
JI03U 1 HE TOB’s3aHi 3 MI€I0 TOCHIKYBaHOI
peuoBuHU. [100AMHOKI BHITa KK BaKyoni3aui'1'
Ta HEKPO3y HE(QPOIMTIB y LLyPiB, SIKi oTpH-
MyBaH [BiH SIK y HH3bKIii, TaKk i y BUCOKIH
JI03aX € HEAOCTATHIMH JUIS 3araJbHOTO BHUC-
HOBKY.

Otke, TICTOJIOTIYHE JOCHIUKEHHS CBIfI-
YUTh TIPO BIACYTHICTH CIENU(IYHOTO BILIUBY
a00 OuIbII BUpa3HOTO HecmenudiIHOTO
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individual regenerative beams. In 1 out of 5
animals — thinning of the epithelium in indi-
vidual tubules. In the medulla of 1 out of 5
rats, weakly expressed blood plethora was
found; in individual collecting ducts — an
insignificant amount of foamy eosinophilic
content.

At a dose of 650 mg/kg, necrosis of single
nephrocytes was detected in 1 out of 5 rats in
the cortical zone in individual tubules. In the
corticomedullary zone in 4 out of 5 animals a
weakly pronounced diffuse focal blood pletho-
ra of peritubular capillaries was observed;
thinning of the epithelium in some tubules;
individual regenerative beams. In the medulla
of 2 out of 5 rats — weakly expressed blood
plethora; moderately pronounced uneven dila-
tion of collecting ducts, with foamy
eosinophilic content in some of them.

In a dose of 13 mg/kg perivascular lympho-
leukocyte infiltration was noted in 1 out of 5
rats. In the corticomedullary zone in all ani-
mals a weakly expressed diffuse-focal blood
plethora of peritubular capillaries was found;
in 2 out of 5 animals — thinning of the epithe-
lium in individual tubules, in one — with the
dilation of tubules; individual regenerative
beams. In the medulla of 2 out of 5 animals, a
weakly expressed blood plethora was
observed, in another 2 out of 5 animals — a
moderately pronounced uneven dilation of the
collecting ducts, in some of them — desqua-
mated single epitheliocytes.

Summarizing the results of histological
studies, it can be concluded that the detected
changes in kidney tissue both in the control
group and under the exposure to Ivin at doses
of 650 mg/kg and 13 mg/kg are characterized
by mildly/moderately pronounced hemody-
namic disruptions in the corticomedullary zone
and in the medulla. Separately described histo-
logical findings (cells of lympho-leukocyte
infiltration, dilation of collecting ducts and
foamy eosinophilic content and/ or desquamat-
ed single epitheliocytes in them) can be consid-
ered spontaneous, as they did not depend on the
dose and are not related to the effect of the
investigated substance. Isolated cases of vac-
uolization and necrosis of nephrocytes in rats
treated with Ivin at both low and high doses are
insufficient for a general conclusion.

Therefore, the histological study testifies to
the absence of a specific effect or a more pro-
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TOKCHUKOJIOI'ISI HECTUIU/IIB

BIUIMBY Ha HHUPKHU LIYpiB NpU MEPOPAIbHOMY
BBeJIeHH] [BiHY y BIANOBIIHUX /033X y IMOPIB-
HSIHHI 3 BBEJCHHIM PO3YMHHUKA.

BucHoBku

1. IBiH 3a roCTpOro nepopaIbHOro BILIMBY Ha
OpraHizM y MakKCHUMaJbHO JOCIHIJDKEHIN 1031
(650 MI/KTr) YMHUTH 3araJbHOTOKCUYHY JII0 Ha
OpraHi3Mm IypiB-CaMIIiB, 1110 MPOSBISETHCS 3HH-
JKEHHSIM MacH Tijla Ta aOCOJFOTHOI MacH HUPOK,
3MEHILIECHHSIM IPUPOCTY Macu Tijia.

2. IBiH y JOCHIDKEHUX J103aX HE CIPUYUHSIE
TOKCHKOJIOT1YHO 3HAYYHIUX MMOPYIICHb (PYHKIIIH
HUPOK Yy IypiB-camiliB. He3naune 3011bIIeHHS
CEUOBMHHU B CHUPOBATIIl KPOBI IpH 30€pekKeHHI
(YHKIIIOHaJIbHOT aKTUBHOCTI HUPOK MOXKE CB1JI-
YUTH [P0 MiJABULIEHHS OOMiHYy Oljika.
TenneHuis 10 30UIbLIEHHS KIIPEHCY KpeaTHHi-
HY MOXe€ CBIJYUTH MPO IHTEHCHU(IKAIIIO KIIy-
004KOBO1 (DUIBTpalLlli B HUPKAX, CIPSIMOBAHY Ha
CTallTi3aIlil0 TOMEOCTasy.

3. Mopdosoriydi 3MiHM B TKaHWHAX HUPOK
IIYpIiB MEPEBAXKHO XapaKTEPU3YIOThCS CIA0KUM
ab0 MOMIPHUM TOBHOKPIB'SIM y KOPTHKO-MENY-
JISIPHIM 30HI Ta B MO3KOBIM PEYOBHHI, 1110 HE €
crenupIYHUMH MPOSIBAMH TOKCHUYHOTO BILTUBY
IBiHY, OCKIJIbKM BKa3aH1 €(EKTH MPOSBISIOTHCS
TaKOXX y KOHTPOJIbHIN TPyl TBApUH.

KonduikT inTepeciB. ABTOpH 3asBISIFOTH PO BIACYT-
HICTh KOH(IIKTY iHTEpECiB.

1. DSouza UJA. Pesticide toxicity and oxidative stress: a
review. Borneo Journal of Medical Sciences.
2017;11(2):3-13. DOIL: 10.51200/bjms.v11i2.466.

2. IMenwo IM, Bapmor BI, Omensayk CT, CacinoBua JIM..
KyMy/THBHI BTaCTHBOCTI Ta XapaKkTep TOKCUKOIUHAMIKH
CyMilllel IeCTUIMIIB, 110 3aCTOCOBYIOTHCS B OBOUIBHHIIT-
Bi. CoBpemennble [Ipobnembr Toxcukonoruu. 2010;4:19—
28. [Pelyo IM, Bardov VG, Omelchuk ST, Sasinovych
LM. Cumulative properties and nature of toxicodynamics
of pesticide mixtures used in vegetable growing. Modern
problems of toxicology. 2010;4:19-28].

3. Lushchak VI, Matviishyn NM, Husak V'V, Storey JV,
Storey KB. Pesticide toxicity: a mechanistic approach.
EXCLI Journal, 2018;17:1101-36.

DOL: 10.17179/excli2018-1710.

4. Tuychieva D, Mirkhamidova P, Babakhanova D, Parpieva
M, Alimova R. Influence of pesticides on the activity of
some enzymes of rat liver and ways of their correction.

TOXICOLOGY OF PESTICIDES

CMUCOK BUKOPUCTAHUX A)KEPEJ1/REFERENCES

VKPATHCBKUIA )KYPHAJT CYYACHUX TTPOBJIEM TOKCHUKOJIOTTT /
UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 2/2024

nounced non-specific effect on the kidneys
of rats under the oral administration of Ivin at
appropriate doses in comparison with the
administration of the solvent.

Conclusions

1. In case of acute oral exposure to the
body at the maximum tested dose (650
mg/kg), Ivin has a general toxic effect on the
body of male rats, which is manifested by a
decrease in body weight and absolute kidney
weight, and a decrease in body weight gain.

2. Ivin at the studied doses does not cause
toxicologically significant disruptions of kid-
ney functions in male rats. A slight increase
in urea in the blood serum while preserving
the functional activity of the kidneys may
indicate an increase in protein metabolism.
The tendency towards an increase in creati-
nine clearance may indicate the intensifica-
tion of glomerular filtration in the kidneys,
aimed at homeostasis stabilizing.

3. Morphological changes in the kidney tis-
sues of rats are mainly characterized by weak
or moderate blood plethora in the corti-
comedullary zone and in the medulla, which
are not specific manifestations of the toxic
effect of Ivin, since the specified effects are also
manifested in the control group of animals.
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